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anthrax and rabies by means of the modified and attenuated
organisms.
These observations opened a new field of research which
received much attention from workers in many countries. Con-
siderable progress was made and Pasteur's observations were
confirmed and elaborated. Another striking advance was the
demonstration by Wright, during the campaign in South Africa
at the end of the nineteenth century, of the value of killed organ-
isms in affording protection against enteric fever. These successful
results popularized the use of killed bacteria or " vaccines " as a
prophylactic and therapeutic measure ; vaccines were subseq-
uently prepared by numerous methods and extravagant claims of
satisfactory results in preventing or clearing up a wide range of
bacterial infections have since been made. Many of these claims
have not been substantiated, but there is no doubt that vaccines,
when properly controlled, may be useful agents, particularly for
prophylaxis.                                                                                "^
Another important advance in immunization was the discovery ^
that, on the inoculation of horses with potent diphtheria and   f
tetanus toxins, antitoxins were induced in considerable amounts.***!
The subsequent use of the sera of these animals for therapeutic  /
purposes yielded striking results, particularly in the case o|r
diphtheria in which the severity and duration were both definitely^:
reduced.   The use of toxins as a means of actively increasing thej
resistance of man was not at first very successful owing to the <
marked reactions which followed the injection into the tissues of
even very small doses.   Further progress was made by Ramon
(1923), when he found that, on treating toxins with formalin
for  variable  periods   of time,  they  lost  their   toxicity   but
retained  their  antigenicity.   This  modified  toxin, which has
been  termed toxoid^ or anatoo^33^9 has since proved of great
value not only  as a prophylactic measure in some  human
diseases, but also in immunizing horses for the preparation of
antitoxic sera.
The number and variety of preparations available and in use
at the present time for both therapeutic and prophylactic pur-
poses are considerable. In many cases there is, however, little
evidence to justify their use. The evaluation of vaccines is a
complex problem ; a major difficulty is that the determination
of their efficacy in increasing the resistance of an individual
against infection with the homologous organism cannot be per-
formed with any degree of accuracy. The following three methods